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The p r e p a r a t i o n  of a n u m b e r  of subs t i tu ted  2 - [ ( c a r b a m o y l ) c y a n o m e t h y l e n e ] - 4 , 5 - t h i a z o l i n e s  
is  d e s c r i b e d .  

Continuing our inves t iga t ions  of a r o m a t i c  f i -ke to  sul fones  and t h e i r  d e r i v a t i v e s  [1,3], we have found 
that  th iazo le  d e r i v a t i v e s  conta ining an a ry l su l fony l  group in the 5 -pos i t ion  can be obta ined by the c o n d e n s a -  
t ion of ~0,r  {I) wi th  t h i o a m i d e s .  

We obtained I by the  b romina t ion  of w-phenylsu l fonylace tophenone  with b r o m i n e  in g l ac i a l  ace t i c  ac id  
with hea t ing .  The b romine  a tom in I d i s p l a y s  pos i t ive  p r o p e r t i e s  and undergoes  quant i ta t ive  i odome t r i c  
t i t r a t i o n .  This  p r o p e r t y  is  appa ren t l y  a l so  r e s p o n s i b l e  for the low r e a c t i v i t y  of I in the cyc l i za t ion  with  
t h i o a m i d e s .  Thus,  when e q u i m o l e c u l a r  amounts  of I we re  r e f luxed  in a lcohol  with compounds  that  usua l ly  
r e a c t  r e a d i l y  wi th  a - h a l o c a r b o n y l  compounds {thioacetamide,  t h iou rea ,  and d iphenyl th iourea) ,  we obta ined  
h a r d - t o - s e p a r a t e  r e s i n o u s  m i x t u r e s  f rom which only unchanged I could be i so l a t ed  in y ie lds  up to 70g (in 
the c a s e  of t h ioace t amide ) .  The r eac t i on  p roceeded  in good y ie ld  only in the  c a s e  of the  pheny lamide  (II) 
and p - t o l y l a m i d e  (III) of c a r b a m o y l c y a n o t h i o a c e t i c  ac id .  

Thiazo le  d e r i v a t i v e s  with r  (IV) we re  obta ined in a lcohol  f rom I I - I I I  for  c o m -  
p a r i s o n .  The r eac t i on  was comple t e  in 30 rain, as  c o m p a r e d  with 6-8 h in the c a s e  of I .  
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V R=H. R'=CCH:~SO,2; VI R=CIt]. R'=CatlsSO,, ; VII R=H.  R'=H; vI I I  R=CIt3, II '=H 

It is  c h a r a c t e r i s t i c  that  the pheny lamide  and p - t o l y l a m i d e  of ca rbe thoxycyano th ioace t i c  ac id  do not 
r e a c t  with I under  these  condi t ions ,  appa ren t ly  be c a use  of s t e r i c  h indrance ,  whi le  they do r e a c t  r e a d i l y  
with IV [4]. 

The IR s p e c t r a  of V-VI  c o n f i r m  t h e i r  s t r u c t u r e .  T h e r e  a r e  bands at  3260-3270 (medium,  Nit), 2240 
(s t rong,  C - N ) ,  1120-1160 (strong) and 1350-1380 (s t rong,  SO2) , and 1535-1670 and 1475-1510 cm -1 (strong,  
th iazo l ine  r ing)  [5]. The IR s p e c t r a  of VII-VIII  a r e  a l m o s t  i den t i ca l  to the IR s p e c t r a  of V-VI .  Only bands 
c h a r a c t e r i s t i c  for the SO 2 group  a r e  absen t ,  and th iazo l ine  r ing  bands  a p p e a r  in th is  r eg ion  (1385-1445 
c m  -l)  [5]. 

E X P E R I M E N T A L  

3 , 4 - D i p h e n y l - 5 - p h e n y l s u l f o n y l - 2 -  [ ( ca rbamoy l ) cyanome thy l ene ] -4 ,5 - th i azo l i ne  (V). This  compound 
was obta ined  in 70% y ie ld  and had mp 219-220 ~ (from a lcohol ) .  Found %: N 9.02; S 14.00. C24HI?N303S 2. 
Ca lcu la t ed  ~c: N 9.14; S 13.95. 
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3 -  ( p - T o l y l ) - 4 - p h e n y l - 5 - p h e n y l s u l f o n y l - 2 -  [ ( c a rba moy l ) c ya nome thy l e ne ] -4 ,5 - t h i a z o l i ne  (VI). This  co rn -  
pound was obta ined  in 63% y ie ld  and had mp 239-240 ~ (from ace t i c  ac id) .  Found %: N 8.67; S 13.68. 

C25HtglN303S2. Ca l cu l a t ed  c/c: N 8.87; S 13.54. 

3 , 4 - D i p h e n y l - 2 - [ ( c a r b a m o y l ) c y a n o m e t h y l e n e ] - 4 , 5 - t h i a z o l i n e  (VII). This  compound was obta ined in 
92% y ie ld  and had  mp 272 ~ (from a lcohol ) .  Found~c:  N 13.19. ClsHI3N3OS. Ca lcu la t ed  %: N 13.15. 

3 - ( p - T o l y l ) - 4 - p h e n y l - 2 - [ ( c a r b a m o y l ) c y a n o m e t h y l e n e ] - 4 , 5 - t h i a z o l i n e  (VIII). This  compound was ob -  
ta ined  in 90% y ie ld  and had mp 242 ~ (from a lcohol ) .  Found %. N 12,61. C19HlsN3OS. Ca lcu la t ed  ~ :  N 12.60. 
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